Objective: Following unblinding of the Diabetes Prevention Program (DPP) results, a 16-session lifestyle intervention program was offered to all study participants, including those who had initially been randomized to lifestyle treatment. This study compares the effects of the lifestyle program between participants who had previous exposure and those who had not. Design: A 16-session behavioral intervention was conducted in groups at each of the 27 DPP sites during a transitional (bridge) period from the DPP trial to the DPP Outcomes Study (DPPOS). Session participation for this 6-month behavioral weight loss program was confirmed by originally randomized treatment groups. Subjects and measurements: Independently assessed weight measurements were available within a 7-month period before and after the program for 2808 ethnically diverse participants. Results: Participants from the lifestyle group in the DPP were the least likely to attend a repeat offering of a 16-session behavioral weight loss program conducted in groups. Weight loss during the transitional lifestyle program was strongly related to the duration of attendance in the three groups that were participating in the program for the first time (metformin, placebo and troglitazone), but not related to amount of earlier weight loss. Conclusion: Individuals who were naive to the behavioral program lost a greater amount of weight and this was strongly related to their degree of participation. A second exposure to a behavioral weight loss program resulted in unsatisfactory low attendance rates and weight loss.
Introduction
Over the past 40 years, behavioral weight loss treatments, using a combination of low-fat, low-calorie diet, physical activity and lifestyle modification strategies, have produced significant weight loss on first use. These interventions have resulted in initial weight losses of up to 10% and dropout rates of less than 20%. 1, 2 Initial weight loss achieved with behavioral treatment tends to be somewhat less in population-based, multi-center clinical trials, with 5-7%
reductions during the first 6 months of intervention and good adherence rates for up to 3 years, on average. 3, 4 A key area in behavioral weight management involves identification of effective long-term weight maintenance approaches. [5] [6] [7] However, reviews of many well-controlled studies suggest that although longer duration of treatment appears to be associated with better weight loss maintenance, or at least delay of weight regain, participants may eventually tire of coming to scheduled treatment visits. 1, 8 Moreover, data on rates of joining, level of participation and weight loss outcomes for new rounds of structured treatment are limited. Beyond 2-4 years of initial intervention, optimal behavioral adherence and weight loss maintenance strategies are simply not known. Most approaches to long-term weight loss management offer some form of continued contact, such as periodic 'boosters' or 'restarts'. It is important to characterize the degree to which participants engage in such offerings and, if so, to what degree weight loss can be achieved or maintained. It is also critical to gain better understanding of the demographic data, previous weight loss outcomes and other individual variables that may influence subsequent attendance and adherence in the ongoing weight loss programs and long-term clinical trials.
Participant response to the Diabetes Prevention Program (DPP) lifestyle intervention has been described previously. 9 After the DPP results were announced and treatments were unmasked, a 16-session, 6-month group program called Healthy Lifestyle Program (HELP) was offered to all study participants as part of a bridge period protocol because it was deemed ethically appropriate and desirable. The bridge period represents the transition from the DPP trial to the DPP Outcomes Study (DPPOS). As such, this phase of DPP offers a unique opportunity to study the degree to which participants will engage in repeat treatment offerings and their weight loss response.
This paper examined the effects of offering the original 16-session individual weight loss program in a group format to all study participants after the DPP trial results were announced in August 2001. Specifically, we looked at rates of participation and weight loss response to a new round of behavioral weight loss treatment in this large, diverse, multiethnic sample of DPP participants by original treatment group assignment and by weight change before program participation.
Methods
Design Figure 1 presents a timeline that defines the intervention periods from randomization through the end of DPP, the transitional bridge period and the start of DPPOS.
The Diabetes Prevention Program examined the effects of four treatment arms to prevent or delay type 2 diabetes in high-risk adults. Overweight or obese individuals with elevated fasting glucose and impaired glucose tolerance were randomly assigned to an individually administered intensive lifestyle weight loss program (ILS), metformin (MET), troglitazone (TROG) or placebo (PLAC) arm. Descriptions of the treatments and major outcomes have been previously reported. 9 The first phase of DPP was terminated early after 3.2 years of average follow-up when ILS efficacy was clearly demonstrated. Briefly, 95% of all participants, randomized to the lifestyle arm of the DPP, completed the individually administered 16-session core curriculum with a median time to program completion of 24 weeks. The mean weight loss for this treatment period was 6.5±4.7 kg. After 3.2 years, ILS reduced the incidence of diabetes by 55%, compared with PLAC; and MET reduced incidence of diabetes by 31%, compared with PLAC. Treatment with TROG was stopped after an average of only 0.9 years of follow-up (due to toxicity) and after drug treatment was withdrawn, this group was offered lifestyle sessions and handouts with no additional behavioral coaching on self-management strategies. Subsequent analyses of the DPP data have shown weight loss to be the dominant factor in the efficacy of ILS. 10 
DPP intervention protocols
All individually administered DPP interventions are summarized briefly as participants from these original treatment arms form the basis of comparison for the effects of HELP group treatment during the transitional bridge period.
Intensive lifestyle group
The goal of ILS treatment was to achieve X7% of body weight loss and X150 min per week of physical activity (mainly brisk walking) during the initial 6 months of weekly treatment and then endeavor to maintain this weight loss and level of physical activity through the remaining treatment period. A low-fat, low-calorie dietary approach was used. The DPP intervention consisted of a 16-week individually administered state-of-the-art behavioral weight management core curriculum, followed by at least monthly visits with a lifestyle coach for the purpose of self-management, problem solving and one-on-one support. Periodic group classes and motivational campaigns were used to reduce weight regain and maintain activity levels. Attendance and weight loss outcomes EM Venditti et al
Metformin and placebo group
Metformin was initiated at a dose of 850 mg or matching placebo taken orally once per day. By 1 month, the goal was to increase the dose to twice daily unless gastrointestinal symptoms warranted a longer titration period. Participants were maintained on this regimen and medication adherence support was provided quarterly by a medication case manager. More than 80% of the participants were compliant with the metformin and placebo medications. Standard lifestyle recommendations and some written information on healthy eating, healthy weight and physical activity were provided annually to all participants.
Troglitazone group
Treatment was initiated at 400 mg daily, but stopped early (0.9 years follow up on average) due to severe adverse side effects. After TROG participants were informed and the drug was withdrawn, they were offered quarterly group lifestyle sessions to learn the educational content of the ILS core curriculum but received no additional behavioral coaching or support. TROG also proceeded with the regular schedule of assessment visits.
Healthy lifestyle program group treatment during the bridge transition period
After the DPP was terminated in July 2001, active efforts were made to maintain all participants in their treatment arms through the unmasking and debriefing phase. Debriefing consisted of meetings with all remaining participants (that is, those who had not died, or withdrawn from the study) to provide them with their individual outcome data and review the basis for the decision to end the trial. A 16-session HELP group program was offered at two to three different times per week over a period of 6 months from January through July 2002. Groups consisted of 10-20 participants (maximum) and the group leaders were primarily the same lifestyle coaches who implemented the DPP lifestyle treatment, in addition to some program coordinators, at each clinic site. The 16 HELP sessions were nearly identical in content, including all participant materials and supplemental handouts, to the original DPP 16-session core curriculum that has been described in detail elsewhere. 11 However, as HELP was conducted in a group setting, individualized problem solving and support were limited and no additional incentives were offered (for example, providing a low-fat cookbook or a discount coupon for sneakers contingent on a participant making progress toward their DPP goals). A final difference was treatment duration with the original DPP lifestyle participants being coached in the core curriculum lessons for up to 1 year compared with 6 months in the HELP program. All participants including those who had not received any behavioral treatment (PLAC & MET) as well as those previously exposed (ILS & TROG) were encouraged to attend HELP (a second round of core treatment sessions) for weight loss, weight maintenance or restart following weight regain regardless of their earlier treatment responses. ) in the fasting state (p125 mg per 100 ml in the American Indian clinics) and 140 to 199 mg per 100 ml (7.8-11.0 mmol l À1 ) 2 hours after a 75 g oral glucose load defined impaired glucose tolerance. These concentrations are elevated but are not diagnostic of diabetes according to the 1997 criteria of the American Diabetes Association. Before June 1997, the criterion for plasma glucose in the fasting state was 100-139 mg per 100 ml (5.6-7.7 mmol l À1 ), or p139 mg per 100 ml in the American Indian clinics. Participants were excluded if they had an earlier diagnosis of diabetes or had any other conditions or medications that would impair their ability to participate or affect weight loss outcomes. All participants gave written informed consent after approval by local Institutional Review Boards. At the termination of DPP there was 2.5% attrition in the randomized cohort, due to death or withdrawal from the study, with 3727 participants remaining. Participants were recruited for the HELP program through home mailings and in person during regular clinic visits as the consent process for the transitional bridge period was being conducted. All participants who provided informed consent were strongly encouraged to attend one of the HELP groups.
Bridge period cohort and outcome measures Definition of the bridge cohort. Only those individuals, who had valid major clinic visits and had weight data measured within 7 months of the first and last HELP sessions, were defined as members of the bridge cohort (75% or 2808 out of 3727 DPP participants met this definition). Table 1 shows the demographic characteristics of the bridge cohort (n ¼ 2808). The remaining DPP participants are characterized as 'not bridge' (n ¼ 1011).
Rates of joining. An individual was defined as joining the HELP program if he or she attended at least one session. This was examined as an indicator of interest in the program being offered.
Rates of participation. To further reflect the continuum of a participant's engagement in the HELP program the number Attendance and weight loss outcomes EM Venditti et al of HELP sessions attended was divided into four groups as follows: 0, 1-5, 6-11 and 12-16.
Change in weight from baseline to initiation of the HELP sessions. To examine the influence of previous weight loss and weight gain history during the DPP, we calculated the pre-HELP weight change as the clinic assessment weight just before the initiation of HELP in January of 2002 minus baseline DPP weight. Clinic assessment weights were measured every 6 months. As DPP participants were initially randomized over a period of 3 years (1996-1999), the duration of the pre-HELP intervention period is anywhere from 2.3 to 5.2 years (mean ¼ 3.7 years).
Weight change during the HELP program: clinic assessments. Weight change during transition from DPP to DPPOS was calculated as the first available clinic assessment weight following the end of the HELP sessions in July 2002 minus the last available clinic assessment weight before beginning the HELP sessions. Only weights measured within 7 months of the first and last HELP sessions were used to calculate this weight change, as outside of this window other well-defined treatment periods (first DPP, then DPPOS) were in effect. In summary, a bridge cohort of 2808 participants was constructed, regardless of whether or not these participants attended any HELP sessions.
Statistical methods
For baseline characteristics, means and standard deviations were reported for continuous variables whereas numbers and percentages were reported for the categorical variables. In comparing the rates of joining (number of sessions attended ¼ 0, 1-16) and the rates of participation (number of sessions attended ¼ 0, 1-5, 6-11 or 12-16) in HELP, among the four treatment groups, Pearson's w 2 test was used.
Because of non-normal distribution of HELP sessions, the Kruskal-Wallis test 12 was used to test if there is any association between pre-HELP weight change and rates of participation in HELP. A linear trend in post-treatment weight change by categories of HELP session participation was tested. The trend test was constructed by multiplying the mean weight change in each of the four ordered categories of HELP participation (low to high) with À3, À1, 1 and 3, respectively, and testing whether the sum is equal to zero. The SAS system version 8.2 was used for all analyses (SAS Institute, Inc. Cary, NC, USA).
Statement of ethics
We certify that all applicable institutional and governmental regulations concerning the use of human volunteers were followed during the Bridge transition period from DPP to DPPOS.
Results
In Table 1 the first two data columns indicate that among the DPP baseline demographic characteristics for the bridge period cohort studied (n ¼ 2808) participants differed only in mean age and weight at randomization compared with the remaining non-examined DPP participants. Tests comparing the bridge and not-bridge cohorts indicate that the bridge group (those with proximal weight data available) was a few Tests comparing Bridge and not Bridge cohorts are significant for baseline age and weight only (Bridge cohort was older and weighed less at randomization; Po0.0001).
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In addition, Table 1 shows the demographic characteristics and diabetes status of HELP program participants (n ¼ 1428) attending anywhere from 1 to 16 sessions versus HELP program non-participants (n ¼ 1380) who attended 0 sessions. Results indicate that there were no significant DPP baseline differences in the clinical characteristics between these two groups. Finally, Table 1 also shows that neither the weight assessed at the most recent clinic visit just before HELP, nor the participant's diabetes status at that time, differed between those who chose to attend versus those who did not.
The rates of joining (coming to at least one session) were significantly lower among the previously treated lifestyle group and highest among the naive groups: metformin and placebo (ILS ¼ 40%; MET ¼ 58%; TROG ¼ 48%; PLAC ¼ 57%; Po0.0001). Table 2 further examines the total amount of participation in HELP sessions by the four treatment groups. There are significantly fewer lifestyle participants in the 6-11 and 12-16 session attendance categories compared with the other three treatment groups (Po0.0001). Figure 2 shows the average number of HELP sessions attended within the quartiles of pre-HELP weight change for each of the four originally randomized treatment groups. The data indicate that the amount of previous weight change during DPP, before the initiation of HELP sessions, did not predict session attendance in the program for the metformin, placebo or troglitazone groups (P40.05). However, in the lifestyle group, weight change before beginning HELP sessions did have a significant association with a lower rate of sessions attended (Po0.05). Lifestyle participants who had gained the most weight since their DPP baseline (an average of 5.0 kg) had the lowest rate of participation. Figure 3 presents quartiles of session attendance (0, 1-5, 6-11 or 12-16) in relation to weight loss during the HELP sessions for the four original treatment groups. It shows a significant increase in weight loss for each of the other three lifestyle-naive groups (MET, TROG and PLAC, P-value for linear trend o0.0001) that paralleled their increased level of participation. Attendance was not significantly related to weight loss outcome in the ILS group. Figure 4 shows the longitudinal weight loss results from DPP baseline through the overlapping bridge period to the beginning of DPPOS by treatment group (ILS, MET, TROG and PLAC). Given that individual participant recruitment for DPP occurred over a 3-year time period (1996-1999) and does not reflect calendar time it is difficult to see the effect of the HELP program, which was implemented in a fixed 6-month period from January through July 2002. Figure 5 , therefore, was constructed based on calendar time and examines the weight loss results from the last 6 months of 1999 (when all DPP participants were randomized) to the first 6 months of 2003 (when the majority of participants had moved through the transitional bridge period and had again signed new consents for DPPOS). This graph demonstrates a clear effect of the HELP group program in all groups except ILS, for whom it was a repeat exposure. Nonetheless, it should be noted that the average long-term weight loss for the DPP ILS group at the end of the HELP program (more From left to right, the four bars in each treatment group represent participant quartiles of pre-HELP weight change (kg), from greatest weight loss to greatest weight gain, by the mean of sessions attended out of 16. The average of pre-HELP weight change in each quartile is shown at the bottom. Weight change before beginning HELP was not associated with joining for MET, PLAC, TROG (NS; P40.05). *Lifestyle participants who had gained the most weight since baseline (average ¼ 5.0 kg) had a significantly lower rate of joining HELP (Po0.05) when compared with the participants in the first and second quartiles (average weight loss at 13.6 and 5.6 kg). Attendance and weight loss outcomes EM Venditti et al than 5 years of follow-up on average), is still greater than any weight loss maintenance results previously reported in the literature. Average weight loss in the ILS group at this time was 2.69 kg with 26.1% of participants maintaining a 7% weight loss or better.
Discussion
This paper has described the adherence and weight loss outcomes when all participants in the DPP were offered a group lifestyle program during transition between the original intervention period and the ongoing DPPOS. It highlights the importance of session attendance and the differential effects of having previously been exposed to a similar weight loss program. Since the introduction nearly 40 years ago of behavioral modification for the treatment of obesity, 13 lifestyle programs have undergone a number of changes in an effort to improve longer term weight loss outcomes. Core learning programs have been lengthened from 12 to as much as 24 weeks and have been extended further by periods of maintenance intervention. 1 The DPP Healthy Lifestyle Program (HELP) described in this paper was patterned on the 16 week, individually administered intervention delivered to the intensive lifestyle group before the There is limited data on whether overweight individuals will volunteer to participate in known treatment programs a second time around, and, if so, how they will fare in such programs. Does the old adage, 'If at first you don't succeed, try, try again' apply to individuals struggling with weight management? It would appear so, given the perennial search for new ways to lose weight, after periods of regain, which Polivy and Herman 14 have described as the 'false hope syndrome'. However, in this study, it is clear those who had already experienced the lifestyle program differed from those who had not in their efforts at joining, engagement and weight loss success. First, those who had used the program previously had a much lower rate of joining again. From 48 to 58% of the naive DPP participant groups signed up for the HELP program, compared with 40% of those from the ILS group and they were significantly less likely to participate in the full number of sessions available. Furthermore, in the ILS group it was those participants who had gained the most weight since the DPP started who were the least likely to try again. The naive participants lost weight whereas those from the original lifestyle group gained weight, on average, regardless of how many sessions they attended. Only one other report that we know of, using very low calorie diets, 14 indicated that less than 50% of a treatment cohort is likely to volunteer for a second round of treatment.
It should be noted that the average weight loss achieved by lifestyle participants who completed 16-sessions the first time around, was considerably more than that was lost by any of the other groups during the HELP program. 9 Individualized scheduling in the DPP trial gave participants in the lifestyle arm a wider range of time in which to complete the 16 sessions of the program and in fact the original treatment period was about 24 weeks in duration. Additionally, a limitation of this study is that the weight outcome data for the HELP program is limited by the fact that the weight measures used were taken as much as 7 months before and after the delivery of the 16 session program and may not represent the acute effects of the intervention.
In summary, for the ILS group, it appears that a repeat bout of the core behavioral sessions, and in the company of participants experiencing the process for the first time, is neither inviting nor effective. Participants who regained the most weight since their initial intervention began are the least likely to return, once again highlighting a basic conundrum of care management that those who need the help most are often the least likely to pursue it. Long-term models for weight management must find novel methods to engage participants over time beyond simply repeating the core behavioral treatment program. Participants may perceive that they have already learned the basic training material, they may be discouraged by the experience of weight regain, or they may be content with their current weight status. In any case they may see little value in continuing. Previously adherent participants who are experiencing regain have commented, 'I know exactly what I need to be doing to lose weight and stay active, I just need to be doing it'.
Finally, participants who have started out with a one-onone lifestyle treatment relationship and a regimen of individually scheduled follow-up visits may be reluctant to switch completely to group-based format. Future investigations should examine flexible, tailored regimens that allow for continued contact and support (for example, individual and/or group visits, phone, mail, web-based contacts), gain a better understanding of the process of treatment fatigue and experiment with methods for weight loss reinvigoration.
